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2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-37 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |EI Claim(s) 1-37 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 
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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
03/02/2009 has been entered. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



3. Claims 1-2 and 14-17 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Heremans et al. (U.S. Patent No. 6,504,180) 
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Regarding claim 1 , Heremans et al. discloses in figure 12 a radiation emitting 
semiconductor device with a multilayer structure comprising an active radiation (light) 
generating layer 10; a reflective layer 128; a first main area and a second main area 
remote from the first main area for coupling out the radiation generating in the active 
radiation generating layer 10, wherein the multiplayer structure is an epitaxial layer 
structure, the semiconductor device is free of a deposition substrate of the multiplayer 
structure; and a region 41 of the multilayer structure that adjoins the second main area 
of the multilayer structure is patterned one dimensionally. See col. 1 7, lines 1 -24. 

Regarding claim 2, Heremans et al. discloses in figure 12 the region 41 of the 
multilayer structure that adjoins the second main area of the multilayer structure has 
convex elevations. 

Regarding claim 14, Heremans et al. discloses in figure 12 the multilayer 
structure is applied by its first main area via the reflective layer 128 on a carrier 
substrate 129. 

Regarding claim 15, Heremans et al. discloses in figure 12 the carrier substrate 
1 29 serves as a contact area of the semiconductor device as a circuit can be further 
attached to this carrier substrate. 

Regarding claim 16, Heremans et al. discloses in figure 12 a conductive 
transparent layer 123 is applied on the second main area of the multilayer structure. 
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Regarding claim 17, Heremans et al. discloses in figure 12 a transparent 
protective layer 125 (polyimide is transparent material) is applied on the second main 
area of the multilayer structure. 

4. Claims 18-21, 35 and 37 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ono et al. (U.S. Patent No. 4,122,486). 

Regarding claim 18, Ono et al. discloses in figure 2c a radiation emitting 
semiconductor device comprising a multiplayer structure comprising an active, radiation 
generating layer; a reflective layer 29 (Au is reflective material); a first main area 
coupled to the reflective layer; a second main area remote from the first main area for 
coupling the radiation generating in the active, radiation generating layer; and a 
transparent layer 22 disposed between the first main area and the reflective layer 29, 
said transparent layer being patterned one dimensionally, wherein the multiplayer 
structure is an epitaxial layer structure and the semiconductor device is free of a 
deposition substrate of the multiplayer structure. See col. 4, lines 1-20. 

Regarding claim 19, Ono et al. discloses in figure 2c the transparent layer 22 is a 
transparent conductive material (column 4, lines 10-12). 

Regarding claim 20, Ono et al. discloses in figure 2c the transparent layer 22 
between the first main area of the multilayer structure and the reflective layer 29 or 
interface comprises convex elevations. 

Regarding claim 21 , Ono et al. discloses in figure 2c the elevations have the form 
of truncated pyramids or truncated cones or a trapezoidal cross-sectional form. 
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Regarding claim 35, Ono et al. discloses in figure 2c the reflective layer 29 is 
substantially planar. 

Regarding claim 37, Ono discloses in figure 2c the active, radiation generating 
layer is a continuous layer, and the transparent layer comprises a plurality of elevations 
that overlap with the active, radiation generating layer. 

5. Claims 1 8-20, 30, 31 , 34 and 35 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Heinen (U.S. Patent No. 6,111,272). 

Regarding claim 18, Heinen discloses in figure 1 a radiation emitting 
semiconductor device comprising a multiplayer structure comprising an active, radiation 
generating layer 12; a reflective layer 4; a first main area 14 coupled to the reflective 
layer 4; a second main area 14' remote from the first main area for coupling the 
radiation generated in the active, radiation generating layer; and a transparent layer 1 1 
disposed between the first main area and the reflective layer 4, said transparent layer 
being patterned one or two dimensionally, wherein the multilayer structure is an 
epitaxial layer structure, and the semiconductor device is free of a deposition substrate 
of the multilayer structure. See col. 8. 

Regarding claim 19, Heinen discloses in figure 1 the transparent layer 1 1 is 
conductive. 

Regarding claim 20, Heinen discloses in figure 1 the transparent layer 1 1 
between the first main area of the multilayer structure and the reflective layer 4. 
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Regarding claim 30, Heremans et al. discloses in figure 1 the reflective layer 4 is 
applied on a carrier substrate 2. 

Regarding claim 31 , Heremans et al. discloses in figure 1 the reflective layer 4 
serves as a contact area of the semiconductor device. 

Regarding claim 34, Heinen discloses the multilayer structure is based on GaN 
(col. 5, lines 53-56). 

Regarding claim 35, Heinen discloses in figure 1 the reflective layer 4 is 
substantially planar. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 3, 4, 12 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Heremans et al. in view of Lester (U.S. Patent No. 6,291 ,839). 

Regarding claims 3-4, Heremans et al. discloses in figure 1 substantially all the 
structure set forth in claims 3-4 except for the elevations having the form of truncated 
cones or cones. However, Lester discloses in figure 5 the elevations 16 having the form 
of truncated cones or cones so as to effectively scatter light in the semiconductor and 
thus increase light emission efficiency (ABSTRACT). In view of such teaching, it would 
have been obvious at the time of the present invention to modify Heremans et al. by 
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including the elevations having the form of truncated cones or cones so as to effectively 
scatter light in the semiconductor and thus increase light emission efficiency. 

Regarding claim 12, Heremans et al. discloses in figure 2c substantially the 
structure set forth in claim 12 except for the reflective layer having a reflectivity of at 
least 70%. However, Lester discloses in col. 2, lines 65-66 the reflective layer 9 is 
having a reflectivity of at least 70%. In view of such teaching, it would have been 
obvious at the time of the present invention to modify Heremans et al. by including the 
reflective layer having a reflectivity of at least 70% so as to improve light emission 
efficiency. 

Regarding claim 33, Heremans et al. discloses substantially all the structure set 
forth in claim 33 except for the multilayer structure being based on GaN. However, 
Lester discloses in col. 2, line 9 the multilayer structure is based on GaN. In view of 
such teaching, it would have been obvious at the time of the present invention to modify 
Heremans et al. by including the multilayer structure being based on GaN so as to 
generate a blue light for a specific application because GaN is well known to emit blue 
light. 

8. Claims 5-1 1 and 1 3 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Heremans et al. 

Regarding claim 5, Heremans et al. discloses in figure 1 the elevations have the 
form of truncated cones, not of a circle segment cross sectional form as claimed. 
However, In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966), the Court held that 
the changes in shape was a matter of choice which a person of ordinary skill in the art 
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would have found obvious absent persuasive evidence (MPEP 2144.04, page 2100- 
137, Rev. 5, August, 2006). Therefore, it would have been obvious at the time of the 
present invention to modify Heremans et al. by including the elevation having the circle 
segment cross sectional form, since this involves only routine skill in the art. 

Regarding claims 6-7, Heremans et al. discloses in figure 1 the elevations have 
an aperture angle of certain degree(s), not necessarily between approximately 30° and 
approximately 70° or between approximately 40° and approximately 50°. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Heremans et al. by including the elevations having an aperture angle of 
between approximately 30° and approximately 70° or between approximately 40° and 
approximately 50°, since it has been held that where the general conditions of a claim 
are disclosed in the prior art discovering the optimum or working ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 8, Heremans et al. discloses in figure 1 the elevations have 
certain heights. Heremans et al. does not disclose the height of the elevations being at 
least as large as the height of the plane region of the multilayer structure between the 
active, radiation generating layer and the elevations. However, it would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
modify Heremans et al. by including the height of the elevations being at least as large 
as the height of the plane region of the multilayer structure between the active, radiation 
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generating layer and the elevation, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 9, Heremans et al. discloses in figure 1 the elevations have 
certain heights. Heremans et al. does not disclose the height of the elevations being 
approximately twice as large as the height of the plane region of the multilayer structure 
between the active, radiation generating layer and the elevations. However, it would 
have been obvious to one having ordinary skill in the art at the time of the invention was 
made to modify Heremans et al. by including the height of the elevations being 
approximately twice as large as the height of the plane region of the multilayer structure 
between the active, radiation generating layer and the elevation, since it has been held 
that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 10, Heremans et al. discloses in figure 1 the elevations have 
grid dimension. Heremans et al. does not disclose the grid dimension of the elevations 
being at most approximately five times as large as the height of the elevations. 
However, it would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to modify Heremans et al. by including the grid dimension of the 
elevations being at most approximately five times as large as the height of the 
elevations, since it has been held that discovering an optimum value of a result effective 
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variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980). 

Regarding claim 1 1 , Heremans et al. discloses in figure 1 the elevations have 
grid dimension. Heremans et al. does not disclose the grid dimension of the elevations 
being at most approximately three times as large as the height of the elevations. 
However, it would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to modify Heremans et al. by including the grid dimension of the 
elevations being at most approximately three times as large as the height of the 
elevations, since it has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980). 

Regarding claim 13, Heremans et al., however, does not exclusively disclose 
the degree of reflection of at least 85%. Nevertheless, it would have been obvious to 
one having ordinary skill in the art at the time of the invention was made to modify 
Heremans et al. by including the layer coupled to the first main area of the multilayer 
structure having a degree of reflection of at least 85%, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

9. Claims 22-29 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ono etal. 
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Regarding claims 22-23, Ono et al. discloses in figure 2c the elevations have an 
aperture angle of certain degree(s), not necessarily between approximately 30° and 
approximately 70° or between approximately 40° and approximately 50°. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ono et al. by including the elevations having an aperture angle of 
between approximately 30° and approximately 70° or between approximately 40° and 
approximately 50°, since it has been held that where the general conditions of a claim 
are disclosed in the prior art discovering the optimum or working ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 24, Ono et al. discloses in figure 2c the elevations have certain 
heights. Heremans et al. does not disclose the height of the elevations being at least as 
large as the height of the plane region of the multilayer structure between the active, 
radiation generating layer and the elevations. However, it would have been obvious to 
one having ordinary skill in the art at the time of the invention was made to modify Ono 
et al. by including the height of the elevations being at least as large as the height of the 
plane region of the multilayer structure between the active, radiation generating layer 
and the elevation, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ 215 (CCPA 1980). 

Regarding claim 25, Ono et al. discloses in figure 2c the elevations have certain 
heights. Ono et al. does not disclose the height of the elevations being approximately 
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twice as large as the height of the plane region of the multilayer structure between the 
active, radiation generating layer and the elevations. However, it would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
modify Ono et al. by including the height of the elevations being approximately twice as 
large as the height of the plane region of the multilayer structure between the active, 
radiation generating layer and the elevation, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 26, Ono et al. discloses in figure 2c the elevations have grid 
dimension. Ono et al. does not disclose the grid dimension of the elevations being at 
most approximately five times as large as the height of the elevations. However, it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to modify Ono et al. by including the grid dimension of the 
elevations being at most approximately five times as large as the height of the 
elevations, since it has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980). 

Regarding claim 27, Ono et al. discloses in figure 2c the elevations have grid 
dimension. Heremans et al. does not disclose the grid dimension of the elevations being 
at most approximately three times as large as the height of the elevations. However, it 
would have been obvious to one having ordinary skill in the art at the time of the 
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invention was made to modify Ono et al. by including the grid dimension of the 
elevations being at most approximately three times as large as the height of the 
elevations, since it has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980). 

Regarding claims 28-29, Ono et al. does not disclose the degree of reflection of 
at least 70% or 85%. Nevertheless, it would have been obvious to one having ordinary 
skill in the art at the time of the invention was made to modify Ono et al. by including the 
layer coupled to the first main area of the multilayer structure having a degree of 
reflection of at least 70% or at least 85%, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 36, Ono et al. discloses in figure 2c substantially all the 
structure set forth in claim except for the transparent layer comprising first and second 
regions, the first region having a thickness greater than that of the second region. 
However, it would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to modify Ono et al. by including the transparent layer 
comprising first and second regions, the first region having a thickness greater than that 
of the second region, since it has been held that discovering an optimum value of a 
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result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 



10. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ono et 
al. in view of Yamazaki et al. (U.S. Patent No. 6,51 5,31 0). 

Regarding claim 32, Ono et al. discloses in figure 2c substantially all the structure 
set forth in claim 32 except a transparent protective layer being applied on the second 
main area of the multilayer structure. However, Yamazaki et al. disclose in figure 3A a 
semiconductor device comprises a transparent protective layer 305 applied on top 
surface of the multilayer structure to protect the device. In view of such teaching, it 
would have been obvious at the time of the present invention to modify Ono et al. by 
including a transparent protective layer being applied on the second main area of the 
multilayer structure to protect the device. 



Response to Arguments 

1 1 . Applicant's arguments with respect to claims 1-37 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 8:30 am- 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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supervisor, Ken Parker can be reached on (571) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300 for 
regular communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

/J. N./ 

Examiner, Art Unit 2815 



/Kenneth A Parker/ 

Supervisory Patent Examiner, Art Unit 2815 



